INTRODUCTION
============

Submental fullness is a rising aesthetic issue that has a profound impact on one's facial features. In the era of minimally invasive medical aesthetic procedures,^[@R1]^ cryolipolysis has received much attention due to its proven safety, good patient tolerance, and efficacy.^[@R2]--[@R5]^ We present the results of 39 patients who underwent a 3-dimensional (3D) cryolipolysis solitary treatment cycle for the submental and lateral neck areas, using a novel, small, vacuum cryolipolysis cup applicator. To the best of our knowledge, this is the first office-based study concerning the entire neck area.

MATERIALS AND METHODS
=====================

Thirty-nine patients were enrolled in this study generated in our private practice between June 2018 and December 2018. Eligible participants demonstrated visible accumulation of submental and/or lateral neck fat, measured by skinfold caliper of at least 1 cm, minor to moderate skin laxity, body mass index that ranged between 18.5 and 34.9 and agreed to maintain their body weight within 5% of the baseline during the study, and they were in general good health. All subjects provided written informed consent.

End Points
----------

The safety end point of the device and/or procedure-related adverse effects were examined. Immediately after treatment, at 1 week and at 12 weeks post treatment, a clinical examination was performed and the patients filled in written questionnaires evaluating the pain and common symptoms.

Efficacy of treatment end points, between baseline and 12 weeks post treatment, were: statistically significant reduction of the skinfold caliper measurements, at least 80% correct identification of pre- and post treatment images assessed by a blinded panel of 3 independent board-certified plastic surgeons and at least 90% subject satisfaction rate using patient surveys.

Documentation
-------------

Before treatment and at 12-week follow-up visits, photographies were obtained with the subject's head in a neutral, sitting, and stable position. Caliper measurements were undertaken by the same physician, and an average of 3 different measurements was calculated. A transparent malleable film was also used to draw the exact landmark points of the measurement and individuals' jawline to easily reuse it in a conventional manner in the follow-up visit.

3D Cryolipolysis Treatment
--------------------------

A commercially available device (CLATUU Alpha from Classys Inc, Seoul, South Korea, CE marked as medical device, Korean FDA, Thai FDA) was used in this study including a dual handpiece: a wing and a flat mini applicator that can function simultaneously. The adjustable parameters were suction, cooling, and duration. All 39 subjects received treatment on at least one intended area. For the purpose of this study, submandibular and carotid triangles were referred as lateral neck areas. Each treatment session included a minimum of 1 and a maximum of two 60 minutes cooling cycles, if applied in submental and both lateral neck areas. Treatment areas were marked and a disposable gel pad (CLATUU Matrix gel pad from Classys Inc, Seoul, South Korea, Korean FDA, Thai FDA) was used to fully cover and protect them, followed by application of the suction cup. Maximum suction pressure (30 Kpa) and maximum cooling temperature (−7°C) were then applied for 1 hour. A neck pillow and straps were used to stabilize the handpieces. At the end of the treatment, the area was manually massaged for 3 minutes, allowing the stiff tissue to gradually rewarm and regain its original shape.

RESULTS
=======

Safety assessment revealed that 46.15% of patients mentioned minor pain during the procedure. Immediately after treatment, minor edema, redness, numbness, and tingling of the area were observed which, in most cases, resolved within hours or a few days. Other side effects included discomfort during therapy due to vacuum's cap weight that resolved in a few minutes. By the 12-week final evaluation visit, all side effects were self-resolved. Side effect profile considered to be safe and tolerable.

Skinfold caliper measurements were analyzed to calculate fat reduction (Table [1](#T1){ref-type="table"}).

###### 

Results with Pairwise Comparisons between Baseline and 12-week Follow-up

                                                                         Baseline           12-wk Follow-up    \% of Submental Fat Reduction   Between Baseline and 12-wk Follow-up Difference in Means (SD)   *P*
  ---------------------------------------------------------------------- ------------------ ------------------ ------------------------------- --------------------------------------------------------------- ---------------------
  Thickness of median (submental) and lateral neck fat (mm), mean (SD)                                                                                                                                         
   Right (n = 11)                                                        18.2727 (3.1652)   12.7273 (2.5334)   0.3051 (0.0455)                 16.3029 (1.1282)                                                \<0.01 (1.5664e-08)
   Median (n = 38)                                                       20.9211 (5.3594)   13.5000 (3.6373)   0.3530 (0.0633)                 18.7921 (2.4343)                                                \<0.01 (1.6198e-20)
   Left (n = 9)                                                          16.5556 (4.2164)   11.3333 (3.4641)   0.3212 (0.0630)                 11.2351 (1.3944)                                                \<0.01 (3.5356e-06)
   Average                                                               19.7414 (5.0837)   13.0172 (3.4666)   0.3390 (0.0627)                 22.2629 (2.3002)                                                \<0.01 (8.4677e-30)

Submental areas showed a mean (SD) fat layer reduction of 7.4 mm (2.4) or 35.3%. Concerning the right lateral neck areas, mean (SD) reduction was 5.5 mm (1.1) or 30.51%, and for the left lateral neck areas, mean (SD) reduction reached 5.2 mm (1.2) or 32.1%. MATLAB (from The Mathworks, Inc., Natick, Mass.) was used for all statistical analysis. Figures [1](#F1){ref-type="fig"}, [2](#F2){ref-type="fig"} show a representative participant.

![Patient\'s baseline measurements: (A) submental 19 mm; (B) right lateral neck 19 mm; and (C) left lateral neck 17 mm (not shown).](gox-8-e2789-g001){#F1}

![Patient\'s measurements 3 months post treatment (A) submental 11 mm; (B) right lateral neck 12 mm; and (C) left lateral neck 12 mm (not shown).](gox-8-e2789-g002){#F2}

From the independent photographic review, the overall correct identification rate was 94.9% (111/117). Patients' surveys according to the GAIS 5-point scale (Global Aesthetic Improvement Scale), showed that 82.05% considered the results of fat reduction as exceptional or very improved, 12.82% as improved, 5.13% as no result, and 0% as worse. An additional outcome is that 69.24% of patients marked the results of skin's tightening as exceptional or very improved, 20.51% as improved, 10.26% as no result, and 0% as worse. A very high percentage of patients (94.9%) would recommend 3D cryolipolysis to a friend and 92.3% found the procedure to be comfortable, generating for the whole study outcome a high subject satisfaction rate (93.6%). Thus, all safety and efficacy endpoints were satisfied.

DISCUSSION
==========

Primary results of this study demonstrate neck's fat reduction and contouring improvement after a single hourly session of 3D cryolipolysis while providing safety, tolerability, and high patient satisfaction.

Previous studies investigated cryolipolysis in submental area using a device with an originally introduced 2-sided cooling plate technology of the vacuum cup applicators.^[@R5]--[@R8]^ In our study, another cryolipolysis device was used introducing a new patented 3D technology to treat the entire neck area. In 3D cryolipolysis that was investigated in this study, a 360° surrounding cooling effect (−7°C) was maintained three-dimensionally to the whole suctioned tissue (30 Kpa), for 1 hour. This may hypothetically lead to a more even "cooling shock" of the treated area, and therefore, a greater number of adipocytes cells were forced to apoptosis and permanent death, even after a solitary application.

A limitation of this study is the absence of a standardized method to quantify objectively fat reduction, except of the skinfold caliper measurements. Regarding skin tightening after 3D cryolipolysis treatment, it is a clinical finding, both from patients and plastic surgeons involved in the study judgment, but has not yet been confirmed through histologic examination. Skin firmness could be attributed probably to neocollagenesis stimulation and has been reported in previous case study reports.^[@R7],[@R9],[@R10]^ According to Carruthers et al^[@R9]^ as dermal fillers may stimulate neocollagenesis by stretching of the fibroblasts, similarly the mechanical stretching of the fibroblasts due to vacuum suction of the fatty bulge may be a contributing factor to neocollagenesis in cryolipolysis. Another factor might be the gradual fat elimination that might allow the skin to adjust more effectively in time and cover without excess, the resulted thinner fat pocket.

Considering the treatment and consumables cost, it is quite affordable, which is an important factor in private practice both for patient's decision-making to undergo treatment and from the physician's point of view. Moreover, it should be noted that for this study population, the 3D cryolipolysis treatment was not free of charge, and, thus, the overall 94.9% satisfaction rate highlights the objectivity of their judgment.

CONCLUSION
==========

The results of this study demonstrate that this novel 3D cryolipolysis treatment can lead not only to safe, well tolerated, and effective fat reduction, but also skin tightening in the entire neck area, following a single, 1-hour session.
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